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Abstract of JP1 0007491 
PROBLEM TO BE SOLVED: To obtain the 
subject large-diameter single crystal reduced 
in gas content, by melting high-purity copper at 
each specific vacuum level and temperature, 
casting the melt through a melt dripping hole 
into a single crystal mold and then cooling the 
melt under temperature control. SOLUTION: 
High-purity copper >=99.9999w/t,% in purity 
and 0.5ppm in the total content of silver and 
sulfur as starting material is put into the 
crucible inside an electric furnace and melted 
under heating at >=1 .085 deg.C under a 
vacuum level of <=1x io<-3> Torr; the 
resultant molten copper is cast, through a melt 
dripping hole at the bottom of the crucible, into 
a single crystal mold under the crucible, and 
cooled successively, thus obtaining the 
objective single crystal <1ppm in gas content. 
The single crystal contains <=0.05ppm of 
oxygen, <=0,2ppm of hydrogen, <=0,5ppm of 
nitrogen and <=0,01 ppm of carbon. 
Specifically, the production process Is as 
follovi/s: using a high-purity single crystal 
production unit shown by the figure, when the 
specified vacuum level Is reached, a lower 
heater 12 is subjected to temperature rise in 
higher speed than the cases with a medium 
heater 11 and an upper heater 10, the material 
is melted at >=1,100 deg.C, and the resultant 
melt Is dripped, through the melt dripping hole 
4, into the mold 6 thereunder. 




Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP10007491&F-0 



1 1/27/2007 



m)B*mmff (jp) 



<12) ^ M I|t fF ^ « (A) 



(ll)!|tlfaiWia;M»# 

#0I¥1O-7491 

(43)^IB B ¥^10^(1998) 1 ^ 13 0 



(5i)int.ci.= mmn sfnm^^ fi 

C3 0B 29/02 C3 0B ^/02 

C2 2B 15/14 C2 2B 15/14 

C2 2C 9/00 C2 2C 9/00 

C3 0B 11/00 C3 0B 11/00 









mMm(Dm fd (ik 4 m) 




#K3p8- 181^0 


(71){H«A 


(K)(m798 










(22)tB0H 


¥^358^(1996)6 ^21B 




Msm^mmim 1 ts s # 2 ^ 








Eaiu »*a 






















(72)aiw« 


fsm m 








*S»=Pf^ffiKA©l*IlTB8#2-^ Iff 
























«3Ki5=Ff^ffl|K3tL©ftlTi8»2^ IrI 














(74)f^A 





(54) [Bi^cD^li;] iS»K«i*i!eftRtJt-e®8mS^rj*M(Dt!c-€-o«5i^» 



(57) im] 

h J: D . tt« 9 9 . 9 9 9 9 w t %a±.coWimmt^ 

iMfS. ] m%fp 1 mzim^fifz^^m 3 ^ici^ist 
I. ^if 5 . mfigaiiMM 6 i mmm^izmm i. mm 

t h ^zmm(^r^zmii-fzmm vyyrs. rM< 9 mm 




(2) 



mrm 1 0-749 1 



I 1 ] mmti^ o . o 5 p p mmr. ymti^ o . 

2 P P ml3lT. mmtfiO . 5 P P mOT. ^*^'0 . 0 

1 p p mlSTThUm 9 9. 9999wt %ja±T-* 

x.mt i^Hio^it**^' 0 . 5 p p mWFX'h h 9 
9. 9 9 9 9 w t xmicommmmmmt ix. 

1 0-3 T o r riiiT. 1 0 8 d'm^x'Mmmm't m 

M^zim^tLtzmmmT^i^ir ix m^jm^mmiz 

mx'hmm^'^m-m2TMbi3-i^^j:iz.bm 

mx% ^ X . ±iiMmmm^^timmm-^m^zm 
^m^tmmmxmi^^tix^^h c t ^mLt-tim 

[00 0 1 ] 

imcomtmwm] ^mit. im9 9. 999 
9 w t %mmmmmm^:Mmmm ■ mM-ti zti,zi 
x-mmmmm^%h fz^<nm^^ t ^(mm. 

[00 02] 

t\.x\t. mfmm\,z^^ (i^-F) ^Aii. ;o 

mm^xfixmrntudim- v mmLxmm\^ 
mTvfxm Tf-- V nzmin^^^^^hyV-^h h i > 

i^x y b 7 y -x&^i'a hfxx\^h. 

[00 03] 

^j:mcoimt>zi5 1, . T^ismxmmm'^mm' 
m^Bmmmdfzib. m:^xmm^T-+wj:M^iz 
a. mmi<zmw:^~y^mm-^ t^^o mmm h 
±. nmm%xMm^immhM^x% . wm^B^ 
t^^mmi 1 P P rtm^mm Lx\^t mmmx-h 

[ 0 0 0 4 ] t/t. m^^<^^mi<zmhwm\.zk 0 

^zav^Xli. m^mmM&ti^5-2 0 mm/H r k# 



[0005] hfzifi-yXimmconmii. 

l>iTli^i«M^I5SriFmi-|> i fc i 19 . aS9 9 . 9 

9 9 9 w t %&.}i<7)mmMmt-^^ijxmm-^£ < z&^o 
mm.imk~t^:.t\,zhh. 

[0006] 

[igii2ris^^i./ca6^7)#a] t^%m^mmm'^^ 

mmLtzmm\mmh-:>umi^ztmhiitzA-<^ij-'t:>m 
h-^mzmmLtzmm^z:A . mrnHxiEymmm-t 
iim'x^'^t^m>x{}'-tj:<^ ^ f^-:)±uimm^^Bt)m 
mx't h^b t:^\^tz LifwmmmLtz. 
[0007] -ttihhimmim 1 fc. w^mmm 
mmLxnwzmm-^mm^^mmhMmm^ 
^-^^Bmmmxh -^x.mt m.mm\m^ 0 . 5 

PPmOTt-*I.MS9 9. 99 99wt%VX}imm 

mm^m^wmbLx. ^iti^mmmwrnh-^mz 

mXLtzm.Mm.lx I Q-^Torrm. 108 5 

'cmLX-wmm-thm 1 is t , <>k\ m% htitzmm 
m'^iBWMh^Amr&mzm- c^Jifzmm\nTii^^ 
LXTW>(r)m^^Bmm.i<z\f^L)'k7i.^ mmmi-x. 
^k^^-^m^ 1 P p mmnx%^m^^Bimm-hm2 

i5m\m2{z. wmmubLfi^mcft^-^-^: 
mi.i-zt]mMb -k^wMm^b-thmmmm^m. 
mm.x'h->x. mnmrnm^timmm^mzm 
mmf-\t->\ibn.m¥nm.b d . mmh-:>\i 

^Bm.bm»MT$imtix^^h z b mmbtm 

[0008] 

{wmmm<r)fM\ mwt^mmzm-thmmm 
m^^nmimm^-tmmmxh^. ifmmt. n%w 
1 ^mm^tifz^^m3mmmmmm.2{zi d 
M'mmviiihiot^zL. msmmsmz. mmt 
-9a'5. ^mmmemm^m^zmmL. ^<DTm^z 
wm.hyvrs. i^'^yyyi^^mmLfzmmbh. 5 
mm3mmm%L%ms.^ 1 x 1 o-^to r ri^i 

Tb-ft. 

[0009] n'^m'^mzmLfzm. 1 ^t- 
a*L<tt±. tf. T«3y-yT'iasitJ»»i 
2^4iMb-^'-l l^_hgpt-^-l OJ: D^^t^M 
Mcj; D3lVMi:$)l>*\ 1 1 5 0'"CtT-5-2 0 



(3) 



10-7491 



[00 10] i^V-it-l 0 8 5^Cm±. «tL<ai 10 

[0011] z(7)mm ■ mT<p^zMmm^zx ommm 

[0012] ^fii^<7)m.mzi. ^ . mmmen^z 

[0013] <^v>-c-±ia»xg»7f^. 

1 ofc j;t^*spt-^-i \(nm.^^<r}t.t.omm 

Xhh 1 1 5 0°Ctm5^U>:SS-C. Tg|5b-^-l 2 

(r^immm o . i ~ i 'c/^<m^'^ i o o o r t t- 
mmm^M') tztiWimmmnm-mrnxmrnk 

[0014] ^^V^TTgPt- j'- 1 2*n 0 0 O^Ctji 
!> i j:or 2 Omm/H rlJt±<^M^JKT'*Ka 

[0015] ^Is^Hjf ffll,^SttilgS^i: tT{4. MiS3&< 
9 9. 9 9wt%K±f0i«i^Jgil^ffll^l.C:i:*it-#a 

iixmmo^m^i '^'yts:<'fhfzmz\mm)^ 

99. 9999wt %m±cO al€SiMj&^lf i t V \ 
[0016] OTMIMfciti^-Jrt^Jt: J; D S 

^^::iaBjtS5&>\ ■mmmm>tt.tih\,zm%'^ith i 

[00 17] 



[0018] 5fe-f ^^x%.mM(n^f^mfi 

0. lppmT-35-S.MiS9 9. 9 9 9 9 w t %l^^±^01i 

lifisffl 1 0 "^^mmh-^M-snzxtd-dik. tmrn 
-m^2x-w&vmm%m\%Lx%m.Ay^\ o-* 

T o r r i; L/io 

[0019] <j^.v^t:-mffl Wii.4.i^f^#t-^- 
( 1 0 , 11, 12) t#tcTa?t-^- 

12^1 5"C/^OM^SST#?SLT 1 1 5 0°C-S 

4'§Pfcj:l/f±ll5t-i5'~ (10, 11) (iMMjg^ 1 

^'C/^bLfzt)K mm^ZMX 1 5 0°C-^t3ffl»L 

[0020] fifil.ol5'5|^-C«LfcJIf4;^i«ltS^ 

feft. m^PM^*2tc<j:oTj^mcf^ai$^i. -n. 

\muz%mm}<twmh->\j5im\,zm'!^fifz4> 5 
mrammmr^l4 ^irixTifcom^^mme 

[002 1 ] ±mm 1 TMm^T ttzm. iist-^'- 
1 oaxif^ut-^-i 1 co^m^^ot 4115 0 
-azm t . TSP t - ^ - 1 2 (7)im.^ 0 . 5 'c/^(d 
sij^T' 1 0 0 0 r 4 xmM^ L . m^mm. 6 i*i£oit#:]s 
mm^mm.bm^zm.nfzymy ^yvi mt x 

[0 0 2 2] §^.(:Tilb-:5'-l 2/&n 0 0 0°C(:^ 

^^i^~^\5'c/-^<mmmx^mx'm^L. 1^ 
mimiwc. M^mw^Lxwrn^t-^iibm-mm 

Ltz^^r^m 0 ffi LT yri-%(M'BMmm.xm i 
tztLb.mi ^ZTTstm-mm^^^m 1 0 k g mrz » 
zco^mm^mm^nLfzb:.^ ( 1 1 1 ) ^^tm 

tz. 

[0023] 

[^1] 







0 


N 


C 


H 


S 


C 1 


N a 


S i 


F e 


A g 




0.03 


0.5 


0.08 


<0.2 


<0.01 


<0.01 


<0.01 


0. 01 


<0.01 


<0.01 




0.8 


5.0 


1.6 


<0.2 


0. 04 


0. 01 


0. 01 


0.11 


0.02 


<0.01 



^ff}ik-'^^y.m-^m (c ) aiimm (o) cr)m 

{iftSfiliS-^^ ^ o h y C Y P R I S 3 7 0 Srffl I 

^mt^mmmxnw (n) i±LEcoas 



RH-IEt:\ tfZ7]m (H) !±. LECOaMTC- 

4 8 6 im\-^x>immk\mm&xi^^fz. 

[ 0 0 2 4 ] H 1 \,Z7r^^iihmm-^h-h-t i 3 ft 



(4) 



t^iSTl 0-74 9 1 



0 . 5 p p mmTTM-C^j 1 p p mOT 

[0 0 25] 

m^-y&mzmmmtn-(ommM 2kg ^ 7^^.. 
mssi X 1 0-3TO r rT-Ma^m\ 1 1 5 o°c- 
^-c-mmifz. iX^^x-Ar^-xi 0 . 5 y y hH/^CO 
'mx'&imm^rx'o. 0 5°c/mmMxn^§L^ 

[00 26] nhtifzm:hi'Bm^"t3-ikm'smmm 

[0027] 

mmcom] laiimifzxdi^z. :^wmi:mi^z^ 
fiif. Emi-^sxmmifzmtm$mmmmiii)^h 
mmm^zwfiritK ^mm ■ mTdpi,zMmm 
^zxmm^cr):ffxm'^m^^tii(^x\ mmmx 



mi] ^mmmmxm^^tifzWimmmB%m 
mmmmmi:^tmmmmxm , 

1 «Mr 

2 Mmmmm 

3 :Bmm 

4 'smwr^i 

5 m^h-Ai 

6 mmm 

7 Aci^yyyi^ 

8 Il^h7>y7° 

1 0 ±gPh-^- 
1 1 4>gph-:5?- 
1 2 TgPt-^- 



[Sl] 



